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(57) Abstract: 

PURPOSE: To provide a stable 



preparation containing antiulcer agent, 
having extremely high storage stability 
to keep the preparation from 
discoloration over a long period and 
resistant to the lowering of dissolution 
property even after storing for a long 
period under severe condition. 

CONSTITUTION: A core part 
containing a benzimidazole compound 
having antiulcer action and unstable to 
acid is coated with one or two 
undercoating layers and the coated 
product is further coated with an 
enteric coating agent to obtain an 
enteric agent. In the above process, the 
c^fcpart and/or the undercoating layer 
a^R>mpounded with aluminum 
hydroxide/sodium bicarbonate 
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coprecipitate or the compound and a 
b^psring agent. 
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SPECIFICATION 



(54) [Title of the Invention] 

Preparation Containing Stabilized Antiulcer Agent 
(57) [Abstract] 

[Constitution] An enteric preparation produced by coating a core part containing 
benzimidazole compound that has antiulcer action and is unstable in acid with 1-2 layers 
of undercoating, and then applying an enteric coating agent thereupon, where the enteric 
preparation is characterized in that aluminum hydroxide-sodium bicarbonate coprecipitate 
or the aforementioned compound and buffering agent is blended in the core part and/or 
undercoating layers. 

[Effect] A stable preparation containing stabilized antiulcer agent is obtained that has 
extremely good storage stability without discoloring over long periods of time. The agent 
does not experience degradation of elution properties, even when stored for long periods 
of time under extreme conditions. 

//insert figure// 



[Claims] 

[Claim 1] An enteric preparation produced by coating a core part containing 2-[(2- 
pyridyl)methylsulfinyl]benzimidazole compound that has antiulcer action and is unstable 
in acid with 1-2 layers of undercoating, and then applying an enteric coating agent 
thereupon, said enteric preparation being characterized in that aluminum hydroxide- 
sodium bicarbonate coprecipitate is blended in the core part and/or undercoating layers. 

[Claim 2] The preparation according to Claim 1, characterized in that the aluminum 
hydroxide-sodium bicarbonate coprecipitate is contained at 0.1-20 parts by weight with 
respect to 1 part by weight of the 2-[(2-pyridyl)methylsulfmyl]benzimidazole compound 
in the core part. 
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[Claim 3] The preparation according to Claim 1, characterized in that the blend amount 
of aluminum hydroxide-sodium bicarbonate coprecipitate in the undercoating layer is 
0.01-10 parts by weight with respect to 100 parts by weight of the core part. 

[Claim 4] The preparation according to Claim 1, characterized in that aluminum 
hydroxide-sodium bicarbonate coprecipitate and talc are blended in the undercoating 
layers. 

[Claim 5] An enteric preparation produced by coating a core part containing 2-[(2- 
pyridyl)methylsulfinyl]benzimidazole compound that has antiulcer action and is unstable 
in acid with 1-2 layers of undercoating, and then applying an enteric coating agent 
thereupon, said enteric preparation being characterized in that aluminum hydroxide- 
sodium bicarbonate coprecipitate and buffering agent are blended as stabilizers in the 
core part and/or undercoating layers. 

[Claim 6] The preparation according to Claim 5, characterized in that the aluminum 
hydroxide-sodium bicarbonate coprecipitate is contained at 0.1-20 parts by weight, and 
the buffering agent is contained at 0.01-2 parts by weight, with respect to 1 part by weight 
of the 2-[(2-pyridyl)methylsulfinyl]benzimidazole compound. 

[Claim 7] The preparation according to Claim 5, wherein the buffering agent is sodium 
tartrate, sodium acetate, sodium bicarbonate, sodium carbonate, sodium polyphosphate, 
potassium polyphosphate, sodium pyrophosphate, potassium pyrophosphate, disodium 
hydrogen phosphate, dipotassium hydrogen phosphate, trisodium phosphate or 
tripotassium phosphate. 

Detailed description of the invention 

[0001] 

[Field of industrial utilization] The present invention relates to a preparation containing 
antiulcer agent, which has improved stability and elution properties. 

[Prior art and problems to be solved by the invention] 2-[(2- 
Pyridyl)methylsulfinyl)benzimidazole compounds (referred to below simply as 
"benzimidazole compounds") which have H + -K + ATPase inhibition action are useful as 
digestive ulcer treatments that strongly inhibit stomach acid secretion. This action is 
strong and persistent, and so these compounds are receiving attention as next-generation 
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digestive ulcer treatments that will supplant histamine H2 receptor agonists such as 
cimetidine. In particular, the benzimidazole compounds described in Japanese 
Unexamined (Kokai) Patent Application No. Sho 54[1979]-141783, Japanese 
Unexamined (Kokai) Patent Application No. Sho 61[1986]-50978 and Japanese 
Unexamined (Kokai) Patent Application No. Hei l[1989]-6270 have particularly strong 
stomach acid secretion inhibitory action, and their clinical effectiveness has been 
confirmed. 

[0003] However, these benzimidazole compounds have poor stability, and when in solid 
form, they are unstable with respect to moisture, heat and light. In addition, the 
substances rapidly decompose and become extremely discolored in acidic to neutral 
aqueous solutions. With preparations such as tablets, fine powders, granules, capsules 
and dispersions, the compounds are influenced by other components of the preparation 
formula and become unstable, leading to a decrease in content and discoloration over 
time. When the compounds are to be coated to produce granules, among these types of 
preparations, they have poor blending properties with respect to enteric bases (cellulose 
acetate phthalate, hydroxypropylmethylcellulose phthalate, hydroxymethylcellulose 
acetate succinate, methacrylic acid acrylic acid copolymer, etc.), and suffer content 
decrease and discoloration. In addition to problems with the need for blending with other 
components and the use of enteric agent coatings when an oral preparation is 
manufactured in this manner using benzimidazole compound, there are also difficulties 
with formulation due to the detrimental influences on stability described above. 
Consequently, it is necessary to appropriately stabilize these compounds when they are to 
be formulated into oral dosage configurations. 

[0004] Previous known methods for obtaining stable preparations of benzimidazole 
compound having antiulcer action have involved bringing the substance into uniform 
contact with magnesium and/or calcium basic inorganic salt (heavy magnesium 
carbonate, magnesium oxide, precipitated calcium carbonate, calcium hydroxide, etc.) 
(Japanese Examined (Kokoku) Patent Application No. Hei 3[1991]-38247). In Japanese 
Examined (Kokoku) Patent Application No. Hei 3[1991]-38247, the change in external 
appearance and content (residual ratio) of preparation during storage were measured, and 
it was reported that there was no change in external appearance, and that the content was 
stable. However, the inventors of the present invention et al. manufactured enteric tablets 
using omeprazole according to the method described in this publication, and carried out 
stability testing. It was found that there was extreme discoloration and content decrease 
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due to the action of the enteric coating agent. As a result, sufficiently stable preparations 
were not obtained. Moreover, in Japanese Kokai Patent Application No. Sho 62 [1987]- 
283964, compositions are disclosed that contain 5 wt% or more of basic substance 
(hydroxide or inorganic weak acid salts of metals selected from a group comprising alkali 
metals, alkaline earth metals or aluminum)with respect to benzimidazole derivative. 
Good storage stabilization effects (high residual content) were reported. However, when 
an enteric coating agent was applied to the composition, stable enteric preparations could 
not be obtained for the same reasons as mentioned above. 

[0005] However, in regard to novel preparations that solve these problems, novel enteric 
internal drug preparations have been disclosed in Japanese Unexamined (Kokai) Patent 
Application No. Sho 62[1987]-258320, which pertain to oral drugs comprising three 
layers: (1) a core component containing active component, (2) interlayer coatings 
comprising one or more layers formed thereupon, and (3) an enteric coating, where the 
core component contains alkali compound (magnesium oxide, magnesium hydroxide, 
etc.), and the interlayer coating layers contain pH buffering alkali compound (magnesium 
oxide, magnesium hydroxide or complexes (Al203*6MgO*C02-12H20 or 
MgO-Al203-2Si02*nH20, where n denotes a non-integer that is less than 2). This 
preparation is characterized by having alkali compound in its core component, and in 
addition, having interlayer coating layers that contain pH buffering alkali compound 
between the core component and enteric coating. The applicant has initiated commercial 
manufacture of a stable omeprazole preparation by selecting magnesium hydroxide as the 
alkali compound and synthetic hydrotalcite as the interlayer pH buffering alkali 
compound, which are the best substances among these. However, with tablets, the coat 
forming capacity is poor in terms of the manufacture processes for the first interlayer 
coating layer and the second interlayer coating layer, leading to partial separation of the 
layers. In addition, due to brittleness, the coatings are damaged upon impact during 
manufacture. Consequently, there have been cases where tablets with imperfect interlayer 
coating layers have become intermingled. As a result, the enteric coating comes into 
direct contact with the core tablet, causing problems with the admixture of defective 
tablets that are partially discolored. Moreover, there has also been the problem that said 
tablets exhibit disintegration delay and poor elution when stored under high temperature 
and high humidity. Consequently, although there are preparations that have improved 
stability in this manner, still, defective product appears during the manufacture processes, 
and during the distribution process, it is currently necessary to use extremely moisture- 
tight packaging, which is an economic disadvantage. Based on these considerations, 
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there is a desire for the development of a preparation that not only has good storage 
stability, but also allows for smooth operation of the coating processes during 
manufacture, and also has superior characteristics in regard to moisture resistance and 
elusion properties. 

[0006] 

[Means for solving the problems] The inventors of the present invention et al., in light of 
this state of affairs, carried out detailed investigations using various substances with the 
objective of developing a more useful preparation of benzimidazole compounds that have 
antiulcer action and are unstable in acid. As a result, it was discovered that the above 
problems can be solved by means of blending aluminum hydroxide-sodium bicarbonate 
coprecipitate as stabilizer, as well as buffering agent. 

[0007] Specifically, the present invention is (1) an enteric preparation produced by 
coating a core part containing 2-[(2-pyridyl)methylsulfinyl]benzimidazole compound that 
has antiulcer action and is unstable in acid with 1-2 layers of undercoating, and then 
applying an enteric coating agent thereupon, said enteric preparation being characterized 
in that aluminum hydroxide-sodium bicarbonate coprecipitate is blended in the core part 
and/or undercoating layers, and (2) an enteric preparation produced by coating a core part 
containing 2-[(2-pyridyl)methylsulfinyl]benzimidazole compound that has antiulcer 
action and is unstable in acid with 1-2 layers of undercoating, and then applying an 
enteric coating agent thereupon, said enteric preparation being characterized in that 
aluminum hydroxide sodium-bicarbonate coprecipitate and buffering agent are blended as 
stabilizers in the core part and/or undercoating layers. 

[0008] The 2-[(2-pyridyl)methylsulfmyl]benzimidazole compound that has antiulcer 
action and is unstable in acid in the present invention is a compound that has been 
described in detail in the various publications presented above, and examples include 
omeprazole (5-methoxy-2-[[(4-methoxy-3,5-dimethyl-2-pyridyl)methyl]sulfinyl]-lH- 
benzimidazole), lansoprazole (2-[[(3-methyl-4-(2,2,2-trifluoroethoxy)-2- 
pyridyl]methyl] sulfmyl] - 1 H-benzimidazole, 2- [ [4-(3 -methoxypropoxy)-3 -methyl-2- 
pyridyl]methylsulfmyl]-lH-benzimidazole, 2-[(3-,5-dimethyl-4-methoxy-2- 
pyridyl)methylsulfinyl] - 1 H-benzimidazole, methyl 6-methyl-2- [(3 -methyl-2- 
pyridyl)methylsulfmyl] - 1 H-benzimidazole-5-carboxylate, 5 -methyl-2- [(3 ,5 -dimethyl-2- 
pyridyl)methylsulfmyl]-l H-benzimidazole, 2[(4-methoxy-2-pyridyl)methylsulfmyl]-5- 
trifluoromethyl- 1 H-benzimidazole, 2-[(4-methoxy-3-methyl-2-pyridyl)methylsulfinyl[-5- 
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trifluoromethyl-lH-benzimidazole, 2-[(5-ethyl-4-phenoxy-2-pyridyl)methylsulfinyl]-5- 
methoxy-lH-benzimidazole, 5-methoxy-2-[(4-phenoxy-2-pyridyl)methylsulfinyl]-lH- 
benzimidazole, 2-[(3-methyl-4-(2-(N-benzyl-N-methylamino)ethoxy)-2- 
pyridyl)methylsulfinyl]-lH-benzimidazole ? 2-[(3-methyl-4-(2-morpholinoethoxy)-2- 
pyridyl)methylsulfmyl]-lH-benzimidazole and 2-p(3-methyl-4-(2-(l ,2,3,4- 
tetrahydroisoquinoline-2-yl)ethoxy)-2-pyridyl)methylsulfinyl]-lH-benzim These 
compounds are contained as effective component at 1-50 mg in the core component, with 
5-30 mg being preferred. 

[0009] The blend amount of aluminum hydroxide-sodium bicarbonate coprecipitate in 
the core component is preferably in the range of 0.1-20 parts by weight with respect to 1 
part by weight of benzimidazole compound, but the amount is not restricted to this range. 
The aforementioned stabilizers can be additives that are commonly used in drugs, for 
example, lactose, mannitol, corn starch, crystalline cellulose and other excipients, 
hydroxypropylcellulose and other binders, hydroxypropylcellulose with a low degree of 
substitution, sodium carboxymethyl starch (product name Explotab; Kimura Sangyo), 
carboxymethylcellulose calcium and other disintegration agents, sodium laurylsulfate, 
Tween 80 (product name) and other surfactants, and magnesium stearate, talc and other 
glazes. These substances can be added in conjunction. Sodium carboxymethyl starch is 
preferred as a disintegration agent. 

[0010] The aluminum hydroxide-sodium bicarbonate coprecipitate stabilizer used in the 
present invention has extremely poor solubility in water, and so at the time of wet 
granulation, it is influenced by the pH of the preparation processing raw materials such as 
the benzimidazole compound, or the various excipients, pastes and glazes. When the 
stability of the benzimidazole compound is insufficient as a result of these influences, the 
stability can be improved by using aqueous buffer in conjunction. Examples of buffers 
include sodium tartrate, sodium acetate, sodium bicarbonate, sodium carbonate, sodium 
polyphosphate, potassium polyphosphate, dipotassium hydrogen phosphate, , sodium 
pyrophosphate, potassium pyrophosphate, disodium hydrogen phosphate, trisodium 
phosphate and tripotassium phosphate. In addition, the blend amount is preferably in the 
range of 0.01-2 parts by weight of buffer with respect to 1 part by weight of 
benzimidazole compound, but the amount is not restricted to this amount. 

[001 1] The core part of the preparation pertaining to the present invention is obtained by 
adding the benzimidazole compound, aluminum hydroxide-sodium bicarbonate 
coprecipitate or the aforementioned compounds as stabilizer, and buffer, as well as the 
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aforementioned additives used as necessary. The material is then blended until uniform. 
However, the blending method can involve, for example, first blending the stabilizer with 
the benzimidazole compound, followed by blending the additives with the resulting 
blend. Additionally, the benzimidazole compound and additives can be blended, 
followed by adding the stabilizer to the resulting blend. The resulting mixture is then 
formed into a powder material by wet granulation, and is then tabletized to obtain base 
tablets for producing the tablet. Alternatively, after wet-kneading the mixture, the 
material can be granulated using an extrusion granulator, and base tablets for tablet 
production can then be produced using a marmelizer (Fuji Powder). 

[0012] One or two undercoating layers are then applied to the core part (base tablet or 
core granules) obtained in this manner, where the undercoating layer can contain 
aluminum hydroxide-sodium bicarbonate coprecipitate or the aforementioned compound 
and buffering agent, which are blended as stabilizers. Examples of undercoating agents 
include polymer, and preferably, hydroxypropylmethylcellulose, hydroxypropylcellulose, 
polyvinylpyrrolidone, gelatin and other water-soluble polymers that are 
pharmacologically permissible. In addition, glucose, mannitol, lactose and other sugars 
can be used, as well as talc, titanium oxide, light anhydrous silicic acid and other acids. It 
is preferable for the undercoating layer to comprise two layers, for the undercoating layer 
that is closest to the core part to contain aluminum hydroxide-sodium bicarbonate 
coprecipitate, polymer or sugar, salt and other additives, and for the undercoating layer 
closest to the enteric coating to contain polymer or sugar, talc and other additives used as 
necessary. The blend amount of stabilizer in the undercoating layers is preferably in the 
range of 0.01-10 parts by weight with respect to 100 parts by weight of core part, but 
amounts are not restricted to this range. 

[0013] By applying an enteric coating to the preparation intermediate obtained in this 
manner, an enteric preparation can be produced. Examples of enteric coatings include 
cellulose acetate phthalate, hydroxypropylmethylcellulose phthalate, 
hydroxymethylcellulose acetate succinate, methacrylic acid-acrylic acid copolymer 
(product name Eudragit), and other substances. Plasticizers and glazing agents can also 
be added. 

[0014] As described above, with the preparation having three layers comprising a core 
part, undercoating layers and enteric coating layer, it is important that the aluminum 
hydroxide-sodium bicarbonate coprecipitate that serves as acid controller be blended in 
the core part and/or undercoating layer, because the target preparation will not be 
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obtained if any of these structural elements are lacking. Specifically, the hydrophilicity is 
increased by adding the porous aluminum hydroxide-sodium bicarbonate coprecipitate to 
the core part, and the disintegration properties of the core part are improved. As a result, 
deterioration of elution properties will not occur, even when the material is stored for 
long periods of time under extreme conditions of high temperature and humidity. Adding 
the magnesium hydroxide that is blended in the core part of the preparation to the 
undercoating layers in Japanese Kokai Patent Application No. Sho 62[1987]-258320, has 
a detrimental influence on the enteric coating layer. In order to avoid this problem, 
synthetic hydrotalcite is used in the undercoating layers in the most preferred preparation 
of the present invention. On the other hand, in the invention of this application, the 
aluminum hydroxide-sodium bicarbonate coprecipitate that is blended in the core part is 
added to the undercoating layers. By this means, the film forming capacity achieved by 
the undercoating agent (hydroxypropylmethylcellulose, etc.) is rendered favorable relative 
to cases in which other pH buffering alkali compounds such as synthetic hydrotalcite are 
added. In addition, by adding aluminum hydroxide-sodium bicarbonate coprecipitate and 
talc, the smoothness of the undercoating manufacture process is improved, and impact is 
minimized. As a result, film defects are reduced, and the generation of defective tablets 
due to brown discoloration will not occur. The aluminum hydroxide-sodium bicarbonate 
coprecipitate also has the action of a strong neutralizer with respect to acids, and can 
completely suppress the influence of the enteric coating agent on the core part. 

[0015] As described above, enteric tablets and granules can be obtained in a dosage form 
that is appropriate for oral administration, and capsules can be obtained by packing the 
granules into capsules. The preparations obtained in this manner have the following 
characteristics. 

1) No change in external appearance, even when stored for long periods of time under 
extreme conditions, and almost no decrease in benzimidazole compound content. 

2) Good disintegration properties, even under high temperature and humidity conditions, 
and no detrimental influence on elution properties. 

3) Excellent coat- forming properties with undercoating layers, and as a result, minimal 
defective product obtained in the manufacture processes, which leads to reduced costs. 

4) Reduction of product packaging, and a longer period of stability after opening at the 
pharmacy, etc. 
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[0016] The preparations of the present invention have excellent antiulcer action and 
stomach acid secretion inhibition action, and can be used in the treatment of digestive 
ulcers, etc. in mammals including humans. 

[0017] 

[Working examples] The present invention is described in additional detail below by 
providing working examples, reference examples and experimental examples, but the 
present invention is not restricted to these examples. 

[0018] Reference Example 1 

Magnesium hydroxide was added as stabilizer in the base tablet, synthetic 
hydrotalcite was used as stabilizer in the undercoating layers, and an enteric tablet was 
manufactured as described below according to the method described in Japanese Kokai 
Patent Application No. Sho 62[1987]-258320. 135 mg tablets containing 20 mg 
omeprazole having magnesium hydroxide as alkali compound were manufactured using a 
rotary tabletizer. The tablets (base tablets) obtained in this manner were then subjected to 
a first layer undercoating using an undercoating liquid composed of 
hydroxypropylmethylcellulose containing 0.3 mg synthetic hydrotalcite, and to a second 
layer undercoating using an undercoating liquid composed of 

hydroxypropylmethylcellulose. Subsequently, an enteric coating was applied using an 
enteric coating liquid composed of hydroxypropylmethylcellulose phthalate to obtain 
enteric tablets. 

[0019] Working Example 1 

The following composition was loaded into a kneader and mixed for about 20 
min. An appropriate amount of purified water was added and kneading was performed, 
followed by granulation using an extrusion granulator (screen diameter 1 .0 mm). 
Spherical granules were then obtained using a marmelizer (Fuji Powder). The granules 
were then dried for 30 min in a fluidizing dryer at a feed gas temperature of 50°C, and a 
screen was used to obtain core granules of 14-24 mesh. 

Omeprazole 5 . 0 mg 

Aluminum hydroxide-sodium bicarbonate coprecipitate 5.0 mg 

Crystalline cellulose 4.0 mg 
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Low-substitution hydroxypropylcellulose 



4.0 mg 



Hydroxypropylcellulose 



0.5 mg 



Mannitol 



56.5 mg 



Total 



75.0 mg 



[0020] Coatings of the compositions below were applied to the resulting granules to 
obtain enteric granules. The undercoatings 1 and 2 were applied using a fluidizing spray 
dryer (Okawara) at a feed gas temperature of 75 °C and an exhaust gas temperature of 
45°C, and the enteric coating was applied at a feed gas temperature of 65°C and an 
exhaust gas temperature of 40°C. 

Granules 75.5 mg 



Undercoating 1 



Hydroxypropylmethylcellulose 


3.5 


mg 


Aluminum hydroxide-sodium bicarbonate coprecipitate 


1.5 


mg 


Talc 


0.5 


mg 


Purified water 


(64.5 


mg) 


Total 


5.5 


mg 



Undercoating 2 

Hydroxypropylmethylcellulose 3.5 mg 

Titanium oxide 2.5 mg 

Talc 0.5 mg 

Purified water (64.5 mg) 

Total 6.5 mg 
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Enteric coating 



Hydroxypropylmethylcellulose phthalate 



10.7 mg 



Cetanol 



0.5 mg 



Talc 



1.8 mg 



Methylene chloride 



(33.0 mg) 



Ethanol 



(86.0 mg) 



Purified water 



(33.0 mg) 



Total 



13.0 mg 



[0021] Working Example 2 

In the following composition, the omeprazole, aluminum hydroxide-sodium 
bicarbonate coprecipitate, lactose, sodium carboxymethyl starch, sodium laurylsulfate and 
hydroxypropylmethylcellulose were mixed until uniform, and an appropriate amount of 
water was added. After kneading, the material was dried for 30 min in a fluidizing drier 
at a feed gas temperature of 50°C. The dried granule powder was then sized with a 24 
mesh screen, magnesium stearate was added, and after mixing, 35 mg tablets (base 
tablets) were manufactured with a rotary tabletizer. 

Omeprazole 20.0 mg 

Aluminum hydroxide-sodium bicarbonate coprecipitate 15.0 mg 

Lactose 91.2 mg 

Sodium carboxymethyl starch 7.5 mg 

Sodium lauryl sulfate 0.3 mg 

Hydroxypropylmethylcellulose 0.5 mg 

Magnesium stearate 0.5 mg 



Total 



135.0 mg 
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[0022] The resulting tablet (base tablet) was subjected to coating with the compositions 
indicated below to obtain enteric tablets. The undercoatings 1 and 2 were applied using a 
Hicoater (Freund Co., Ltd.) at a pan rotation rate of 15 rpm, a feed gas temperature of 
70°C and an exhaust gas temperature of 40°C. The enteric coating was applied at a feed 
gas temperature of 55°C and an exhaust gas temperature of 37°C. 



Tablet 

Undercoating 1 



Undercoating 2 

Hydroxypropylmethylcellulose 

Titanium oxide 

Talc 

Purified water 
Total 
Enteric coating 

Hydroxypropylmethylcellulose phthalate 

Cetanol 

Talc 

Ethanol 



135 mg 



Hydroxypropylmethylcellulose 


1.2 


mg 


Aluminum hydroxide-sodium bicarbonate coprecipitate 


0.3 


mg 


Talc 


0.1 


mg 


Purified water 


(23.0 


mg) 


Total 


1.6 


mg 



3.1 g 

1.0 mg 
0.1 mg 

(56.0 mg) 

4.1 mg 

2.9 mg 
0.1 mg 
0.2 mg 
(35.0 mg) 
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Purified water 



(10.0 mg) 



Total 3.2 mg 

Total 144.0 mg 

[0023] Working Example 1 

The enteric tablets obtained in Working Example 2 having the formula of Reference 
Example 1 and of the present invention were investigated in terms of preparation 
characteristics and storage stability. No differences were seen between the two, as 
indicated in Table 1 and Table 2. 

[0024] 

Table I 



Table 1 Preparation characteristics 



Reference Example 1 


Working Example 2 


Weight (mg) 


143.0 


144.0 


Diameter (mm) 


7.13 


7.13 


Thickness (mm) 


3.23 


3.24 


Hardness (kp) 


13.0 


14.0 


Disintegration 






(Japan Pharmacopoeia) 






1st liquid (resistance after 2 h) 


Good 


Good 


2nd liquid 


4.7 min 


5.8 min 


Elution (2nd liquid, paddle method, 100 rpm) 






10 min 


89.3% 


96% 


20min 


100.4% 


100.3% 


Primary agent residual ratio after 2 h in 1st 
liquid (1st liquid, paddle method, 100 rpm) 


99.8% 


99.9% 



[0025] 



[Table 2] 



Table 2 Stability 





Reference Example 1 


Reference Example 2 


Storage conditions 










External appearance 


Content (%) 


External appearance 


Content 


Initial 


White 


99.7 


White 


99.7 


40°C, 1 month 


White 


99.3 


White 


99.6 


40°C, 2 months 


White 


100.0 


White 


99.5 


60°C, 2 weeks 


White 


99.3 


White 


99.5 


60°C, 1 month 


White 


99.5 


White 


99.2 


40°C, 75% RH, 2 weeks 


White 


99.3 


White 


99.5 


40°C, 75% RH, 1 month 


White 


99.3 


White 


99.3 
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[0026] Test Example 2 

With the omeprazole enteric tablets obtained in Reference Example 1 and 
Working Example 2, the elution ratio was measured in the Japan Pharmacopoeia 2nd 
solution (pH about 6.8) after storage for 2 weeks under respective conditions of 25°C and 
85%, and 40°C and 82% RH (relative humidity). The results are shown in Figures 1-4. 
As is clear from Figure 1 and Figure 3, the enteric tablet of Reference Example 1 showed 
an extreme change in elution properties under conditions of 25°C and 85% RH (Figure 1) 
and 40°C and 82% RH (Figure 3). On the other hand, as shown in Figures 2 and 4, no 
change in elution properties was seen with the enteric tablets of Working Example 2, 
even when stored for 2 weeks at 25°C and 85% RH (Figure 2) and at 40°C and 82% RH 
(Figure 4). 

[0027] Reference Example 2 

Lansoprazole enteric tablets having the composition below were manufactured 
according to the method of Reference Example 1. 



Lansoprazole 20.0 mg 

Magnesium hydroxide 10.0 mg 

Lactose 73.5 mg 

Sodium carboxymethyl starch 5.0 mg 

Sodium laurylsulfate 0.2 mg 

Hydroxypropylcellulose 0.8 mg 

Magnesium stearate 0.5 mg 

Total 110.0 mg 
Undercoating 1 

Hydroxypropylmethylcellulose 1 .0 mg 

Synthetic hydrotalcite 0.2 mg 

Talc 0.1 mg 
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Purified water (20.0 mg) 

Total 1.3 mg 
Undercoating 2 

Hydroxypropylmethylcellulose 2.6 mg 

Titanium oxide 0.8 mg 

Talc 0.1 mg 

Purified water (45.0 mg) 

Total 3.5 mg 

Enteric coating 

Hydroxypropylmethylcellulose phthalate 2.5 mg 

Cetanol 0.1 mg 

Talc 0.1 mg 

Ethanol (30.0 mg) 

Purified water (8.5 mg) 

Total 2.7 mg 

Total 117.5 mg 
[0028] Reference Example 3 



Enteric tablets containing 2-[(3 5 5-dimethyl-4-methoxy-2-pyridyl)methylsulfinyl]- 
lH-benzimidazole (referred to as compound 1) having the composition indicated below 
were manufactured according to the method of Reference Example 1. 
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Base 

Compound 1 20.0 mg 

Magnesium hydroxide 20.0 mg 

Lactose 31.0 mg 

Low-substitution hydroxypropylcellulose 8.0 mg 

Hydroxypropylcellulose 0.7 mg 

Magnesium stearate 0.3 mg 

Total 80.0 mg 
Undercoating 1 

Hydroxypropylmethylcellulose 0.8 mg 

Synthetic hydrotalcite 0. 1 5 mg 

Talc 0.05 mg 

Purified water (20.0 mg) 

Total 1.0 mg 
Undercoating 2 

Hydroxypropylmethylcellulose 2.4 mg 

Talc 0.1 mg 

Purified water (45 .0 mg) 

Total 2.5 mg 
Enteric coating 

Hydroxypropylmethylcellulose phthalate 2.0 mg 



Cetanol 



0.8 mg 



Talc 



0.7 mg 



Ethanol 



(30.0 mg) 



Purified water 



(8.5 mg) 



Total 



3.5 mg 



Total 



87.0 mg 



[0029] Enteric tablets were also prepared in the same manner using 2-[(4-(3- 
methoxypropoxy)-3 -methyl-2-pyridyl)methylsulfinyl] - 1 H-benzimidazole (compound 2) 
instead of compound 1 . 

[0030] Working Example 3 

Lansoprazole enteric tablets having the composition indicated below were 
manufactured according to the method of Working Example 2. 

Base tablets 

Lansoprazole 30.0 mg 

Aluminum hydroxide-sodium bicarbonate coprecipitate 10.0 mg 

Lactose 73.5 mg 

Sodium carboxymethyl starch 5.0 mg 

Sodium laurylsulfate 0.2 mg 

Hydroxypropylcellulose 0.8 mg 

Magnesium stearate 0.5 mg 



total 



HO.Omg 
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Undercoating 1 

Hydroxypropylmethylcellulose 1 . 0 mg 

Aluminum hydroxide-sodium bicarbonate coprecipitate 0.2 mg 

Talc 0.1 mg 

Purified water (20.0 mg) 

Total 1.3 mg 
Undercoating 2 

Hydroxypropylmethylcellulose 2.6 g 

Titanium oxide 0.8 mg 

Talc 0.1 mg 

Purified water (45.0 mg) 

Total 3.5 mg 
Enteric coating 

Hydroxypropylmethylcellulose phthalate 2.5 mg 

Cetanol 0.1 mg 

Talc 0.1 mg 

Ethanol (30.0 mg) 

Purified water (8.5 mg) 

Total 2.7 mg 

Total 117.5 mg 
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[0031] Working Example 4 

Enteric tablets of 24[3,5-dimethyl-4-methoxy-2-pyridyl)methylsulfmyl]-lH- 
benzimidazole (compound 1) having the composition indicated below were manufactured 



according to the method for Working Example 2. 
Base tablet 

Compound 1 20.0 mg 

Aluminum hydroxide-sodium bicarbonate coprecipitate 20.0 mg 

Lactose 31.0 mg 

Low-substitution hydroxypropylcellulose 8.0 mg 

Hydroxypropylcellulose 0.7 mg 

Magnesium stearate 0.3 mg 

total 80.0 mg 

Undercoating 1 

Hydroxypropylmethylcellulose 0.8 mg 

Aluminum hydroxide-sodium bicarbonate coprecipitate 0.15 mg 

Talc 0.05 mg 

Purified water (20.0 mg) 

Total 1.0 mg 
Undercoating 2 

Hydroxypropylmethylcellulose 2.4 g 

Talc 0.1 mg 
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Purified water (45.0 mg) 

Total 2.5 mg 

Enteric coating 

Hydroxypropylmethylcellulose phthalate 2.0 mg 

Cetanol 0.8 mg 

Talc 0.7 mg 

Ethanol (30.0 mg) 

Purified water (8.5 mg) 

Total 3.5 mg 

Total 87.0 mg 



[0032] Enteric tablets were also manufactured in the same manner using 2-[[4-(3- 
methoxypropoxy)-3-methyl-2-pyridyl]methylsulfmyl]- 1 H-benzimidazole (compound 2) 
instead of compound 1. 

[0033] Working Example 3 

The same tests as in Working Example 1 and Test Example 2 were carried out for 
the lansoprazole enteric tablets obtained in Working Example 3 and the enteric tablets of 
compound 1 and compound 2 obtained in Reference Example 3 and Working Example 4. 
Regardless of the tablets, good storage stability and improvement in elution 
characteristics were obtained. 

[0034] Working Example 5 

Base tablets of the following composition were manufactured using the wet- 
format granulation method according to Working Example 2 employing aluminum 
hydroxide-sodium bicarbonate coprecipitate in order to stabilize the omeprazole. 

Base tablet 

Omeprazole 20.0 mg 
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Aluminum hydroxide-sodium bicarbonate coprecipitate 1 0.0 mg 

Lactose 95.7 mg 

Sodium carboxymethyl starch 7.5 mg 

Sodium laurylsulfate 0.3 mg 

Hydroxypropylcellulose 1.0 mg 

Magnesium stearate 0.5 mg 

total 135.0 mg 

Undercoating 1, undercoating 2 and enteric coating having the compositions indicated 
below were coated onto the base tablets by means of the method of Working Example 2. 

Undercoating 1 

Hydroxypropylmethylcellulose 1 .2 mg 

Aluminum hydroxide-sodium bicarbonate coprecipitate 0.3 mg 
Talc 0.1 mg 

Purified water (23.0 mg) 

Total 1.6 mg 

Undercoating 2 

Hydroxypropylmethylcellulose 3.1 g 

Titanium oxide 1 .0 mg 

Talc 0.1 mg 

Purified water (56.0 mg) 

Total 4.2 mg 
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Enteric coating 

Hydroxypropylmethylcellulose phthalate 2.9 mg 

Cetanol 0.1 mg 

Talc 0.2 mg 

Ethanol (35.0 mg) 

Purified water (10.0 mg) 

Total 3.2 mg 

Total 144.0 mg 



[0035] In addition, enteric tablets were obtained by carrying out film coating in the same 
manner after manufacture of base tablets by a wet- format granulation method using 
magnesium hydroxide, magnesium oxide or calcium hydroxide instead of aluminum 
hydroxide-sodium bicarbonate coprecipitate. The enteric tablets obtained in the manner 
described above were stored for 1 week at 50°C and 75% RH, and for 2 weeks at 40°C 
and 75% RH. The tablet disintegration time was measured using the 2nd test solution 
according to Japan Pharmacopoeia, without using the support plate. The results are 
shown in Table 3. 



[Table 3] 

Table 3 



Stabilizer 


Disintegration time (min) 






Initial value 


50°C, 75% RH 
1 week 


40°C, 75% RH 
2 weeks 


Present invention: 
Aluminum hydroxide-sodium 
bicarbonate coprecipitate 


40 


35 


39 


Reference: Magnesium hydroxide 


3.0 


29.0 


7.5 


Reference: Magnesium oxide 


25.0 


30 


30 


Reference: Calcium hydroxide 


20.0 


22.0 


30 



[0037] The tablets of the present invention produced using aluminum hydroxide-sodium 
bicarbonate coprecipitate had good disintegration properties at the time of preparation 
(initial), as well as after storage under high temperature and humidity. On the other hand, 
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the tablets produced using magnesium hydroxide had extremely poor disintegration 
properties after high temperature and humidity. The enteric tablets produced using 
magnesium oxide and calcium hydroxide had poor disintegration properties from the time 
of preparation. 

[0038] Working Example 6 

The following components were loaded into a kneader, and after mixing for about 
20 min, an appropriate amount of purified water was added, and the material was 
kneaded. After granulation using an extrusion granulator (screw diameter 1 .0 mm), 
spherical granules were obtained using a marmelizer (Fuji Powder). The granules were 
then dried for about 30 min in a fluidizing dryer at a feed gas temperature of 50°C, and a 
screen was used in order to obtain 14-24 mesh core granules. 



Omeprazole 5 . 0 mg 

Aluminum hydroxide-sodium bicarbonate coprecipitate 5.0 mg 

Trisodium phosphate (Na 3 P(V 12H 2 0) 0.5 mg 

Crystalline cellulose 4.0 mg 

Low-substitution hydroxypropylcellulose 4.0 mg 

Hydroxypropylcellulose 0.5 mg 

Mannitol 56.0 mg 

Total 75.0 mg 



[0039] Coating of the following compositions was carried out on the resulting core 
granules to obtain enteric granules. Undercoatings 1 and 2 were applied using a 
fluidizing spray dryer (Okawara) at a feed gas temperature of 75°C and an exhaust gas 
temperature of 45 °C. The enteric coating was applied at a feed gas temperature of 65 °C 
and an exhaust gas temperature of 40°C. 

Granules 75.0 mg 

Undercoating 1 
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Hydroxypropylmethylcellulose 3.5 mg 

Aluminum hydroxide-sodium bicarbonate coprecipitate 1 .5 mg 

Talc 0.5 mg 

Purified water (64.5 mg) 

Total 5.5 mg 
Undercoating 2 

Hydroxypropylmethylcellulose 3.5 g 

Titanium oxide 2.5 mg 

Talc 0.5 mg 

Purified water (64.5 mg) 

Total 6.5 mg 
Enteric coating 

Hydroxypropylmethylcellulose phthalate 10.7 mg 

Cetanol 0.5 mg 

Talc 1.8 mg 

Methylene chloride (33.0) 

Ethanol (86.0 mg) 

Purified water (33.0 mg) 

Total 13.0 mg 
[0040] Reference Example 4 



Core granules were prepared in the same manner as in Working Example 6 using 
mannitol instead of trisodium phosphate and aluminum hydroxide-sodium bicarbonate 
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coprecipitate blended in the core granules in Working Example 6. Subsequently, coating 
was carried out in the same manner as in Working Example 6, with the exception that talc 
was additionally blended instead of the aluminum hydroxide-sodium bicarbonate 
coprecipitate blended in undercoating 1 . Omeprazole enteric granules were thus 
obtained. 

[0041] Test Example 4 



The omeprazole enteric granules obtained in Working Example 6 and Reference 
Example 4 were introduced into a glass bottle, and were stored for 2 weeks sealed at 



60 Cor at 40 Cand75%RH. 






[0042] 






Table 4 


Table 4 




Initial 


60 C sealed 


40 C, 75% open 


Working Example 6 White 
Reference Example 4 Light brown 


White 
Brown 


White 
Brown 



[0043] As is clear from Table 4, no change in external appearance even under extreme 
conditions was seen in the enteric granules of Working Example 6 in which aluminum 
hydroxide-sodium bicarbonate coprecipitate and buffering agent were contained in the 
core granules, and aluminum hydroxide-sodium bicarbonate coprecipitate was added to 
the undercoating layer. 

[0044] Working Example 7 

In the composition below, the omeprazole, aluminum hydroxide-sodium 
bicarbonate coprecipitate, lactose, sodium carboxymethyl starch, sodium laurylsulfate and 
hydroxypropylcellulose were blended until uniform, and sodium pyrophosphate dissolved 
in an appropriate amount of purified water was added thereto. After kneading, the 
material was dried for 30 min in a fluidizing dryer at 50 C. The dried granule powder 
was then sized with a 24 mesh screen, magnesium stearate was added and mixed, and 135 
mg tablets (base tablets) were manufactured using a rotary tabletizer. 
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Omeprazole 20.0 mg 

Aluminum hydroxide-sodium bicarbonate coprecipitate 20.0 mg 

Sodium pyrophosphate 2.0 mg 

Lactose 83.2 mg 

Sodium carboxymethyl starch 8.0 mg 

Sodium laurylsulfate 0.3 mg 

Hydroxypropylcellulose 1 .0 mg 

Magnesium stearate 0.5 mg 

Total 135.0 mg 



[0045] The resulting tablets (base tablets) were subjected to coating using the 
compositions indicated below to obtain enteric tablets. Undercoatings 1 and 2 were 
applied using a Hicoater (Freund) at a pan rotation rate of 13 rpm, a feed gas temperature 
of 70 C and an exhaust gas temperature of 40 C. The enteric coating was applied at a 
feed gas temperature of 55 C and an exhaust gas temperature of 37 C. 



Base tablet 135.0 mg 
Undercoating 1 

Hydroxypropylmethylcellulose 1.4 mg 

Aluminum hydroxide-sodium bicarbonate coprecipitate 0.4 mg 

Talc 0.1 mg 

Purified water (23.0 mg) 

Total 1.9 mg 
Undercoating 2 
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Hydroxypropylmethylcellulose 3 . 1 mg 

Titanium oxide 1 .0 mg 

Purified water (56.0 mg) 

Total 4.1 mg 
Enteric coating 

Hydroxypropylmethylcellulose phthalate 3 . 1 mg 

Cetanol 0.2 mg 

Talc 0.2 mg 

Ethanol (35.0 mg) 

Purified water (10.0 mg) 

Total 3.5 mg 

Total 144.5 mg 



[0046] After storage for 2 weeks under conditions of 25 C and 85% RH, and 40 C and 
82% RH, the enteric omeprazole tablets obtained in this manner were subjected to elution 
ratio measurements in Japan Pharmacopoeia 2nd solution (pH about 6.8). The results are 
shown in Figure 5 and Figure 6. As is clear from Figures 5 and 6, the enteric tablets of 
the present invention produced using aluminum hydroxide-sodium bicarbonate 
coprecipitate and buffering agent (sodium pyrophosphate) exhibited good elution 
properties. There was no change relative to the elution proprieties at the time of 
preparation, even when stored under high temperature and high humidity. 

[0047] Working Example 8 

Omeprazole enteric tablets were manufactured from the composition indicated below 
according to the method of Working Example 7. 

Base tablet 
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Omeprazole 20.0 mg 

Aluminum hydroxide-sodium bicarbonate coprecipitate 13.0 mg 

Sodium pyrophosphate 2.0 mg 

Lactose 83.0 mg 

Sodium carboxymethyl starch 8.0 mg 

Sodium laurylsulfate 0.3 mg 

Hydroxypropylcellulose 1 .0 mg 

Magnesium stearate 0.5 mg 

total 135.0 mg 
Undercoating 1 

Hydroxypropylmethylcellulose 1.4 mg 

Aluminum hydroxide-sodium bicarbonate coprecipitate 0.4 mg 

Talc 0.1 mg 

Purified water (23.0 mg) 

Total 1.9 mg 
Undercoating 2 

Hydroxypropylmethylcellulose 3.1 g 

Titanium oxide 1 .0 mg 

Purified water (56.0 mg) 

Total 4.1 mg 
Enteric coating 



29 



Hydroxypropylmethylcellulose phthalate 



3.1 mg 



Cetanol 



0.2 mg 



Talc 



0.2 mg 



Ethanol 



(35.0 mg) 



Purified water 



(10.0 mg) 



Total 



3.5 mg 



Total 



144.5 mg 



The resulting omeprazole enteric tablets were subjected to stability testing and 
elution testing under storage [sic], and good storage stability and high elution ratio were 



[Effect of the invention] With enteric tablets comprising a core part containing 
benzimidazole compound that has antiulcer action and is unstable in acid, one or two 
undercoating layers and an enteric coating layer, when the core part and/or undercoating 
layers contain blended aluminum hydroxide-sodium bicarbonate coprecipitate, or this 
compound together with buffering agent, antiulcer agent-containing preparations can be 
obtained that have extremely good storage stability without discoloration over long 
periods of time, and without deterioration in elution properties over long term storage 
under extreme conditions. In addition, the preparations of the present invention have 
excellent coating forming properties and allow reduction of defective product produced 
during manufacture. For these reasons, preparations are obtained that have excellent 
characteristics relative to conventional preparations. 

[Brief description of the figures] 

[Figure 1] Diagram showing the elution profile for omeprazole tablets obtained in 
Reference Example 1 . 

[Figure 2] Diagram showing the elution profile for omeprazole tablets obtained in 
Working Example 2. 



obtained. 



[0048] 
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[Figure 3] Diagram showing the elution profile for omeprazole tablets obtained in 
Reference Example 1 . 

[Figure 4] Diagram showing the elution profile for omeprazole tablets of the present 
invention obtained in Working Example 2. 

[Figure 5] Diagram showing the elution profile for omeprazole tablets of the present 
invention obtained in Working Example 7. 

[Figure 6] Diagram showing the elution profile for omeprazole tablets of the present 
invention obtained in Working Example 7. 
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